. We also present numerical results for the surface transfer impedance of the cable shield. This quantity has been commonly used to characterize the mean electromagnetic properties of braided cable shields [3] , [4] , but usually its value has been assumed or measured. Here we calculate the surface transfer impedance in terms of the cable parameters and the propagation constant.
The geometry of the loosely braided coaxial cable is indicated in Fig. 1 . The center conductor of radius a is perfectly conducting, and the insulation of permittivity c occupies the region a < p < Pw The external region, P > Po, is free space with permittivity co, and the entire region external to the center conductor and the shield wires has magnetic permeability p. The shield consists of Q equally spaced thin-wire helices with pitch angle +, and Q counterwound helices with pitch angle -+. All shield wires have radius c, and a planar development of the shield is illustrated in Fig. 2 
E7Rmn-a'm+i%fi2n+ mn'2n+m=0 ")
where (6) holds for m = O, t 1, t 2,, q . . From the form of the summations in (6), it is clear that the Fourier coefficients 1~are coupled only for m equal to integer multiples of 2Q. A convenient finite system of 2P+ 1 equations in 2P+ 1 unknowns, where P is a positive integer, is then obtained by truncating (6) as follows: 
The homogeneous system of equations in (8) and R~,. for larger n, (6) can be written in the following approximate form for m = O:
From (2), (3), and the previous results in [1], we find that 
For the special result given by (19), this yields a positive real value of LT which is independent of frequency. For the more general result of (16), LT becomes complex and actually depends on both the frequency and the propagation constant. converged. In most cases this occurred for P =2, and thus a 5 by 5 matrix was sufficient. The surface transfer impedance Zt was calculated using the general expression (16).
Except where indicated, the following parameters were used: a= 1.5 mm, PO= 10 mm, and c =0.5 mm. In all cases K was taken equal to the free space permeability I-Jo, In  Figs. 3-6, we show results for the special case c = Co, and here only one mode was found.
In The frequency dependence of the propagation constant is shown in Fig. 5 Some frequency dependence also exists for LT in Fig. 6 , but it is less pronounced than in the case of the unidirectional helical shield [6] . Also shown in Figs. 5 and 6 is the result for the assumption of a constant current (P= O) on the shield wires. This assumption which was adopted in an earlier analysis by Casey [9] is seen to introduce a small error.
In Figs The surface transfer inductance for the bifilar mode is shown in Fig. 9 . Since it actually becomes negative for some values of~, an inductive reactance is not always an adequate representation for the transfer impedance. The surface transfer impedance for the monofilar mode as shown in Fig. 10 is substantially different from that of the bifilar mode in Fig. 9 . Such differences are to be expected since Z~is known to depend on the propagation constant
In Figs. 11 and 12 , the radius c of the helical wires is made inversely proportional to the number of wires Q such that the optical coverage is roughly equal for each Q value. It is seen that~0 and LT still decrease as Q is increased, but not as rapidly as in Figs. 3 and 4 where c is held constant. The conclusion is that a large number of thin wires provides better shielding than a small number of thick wires even though the optical coverage is the same.
VI. mode is close to the wave number of the insulation.
On the other hand, the propagation constant of the monofilar mode is slightly greater than that of free space and it has the character of a Goubau wave. Since there is no return current path for the isolated cable in free space, the monofilar mode takes on the character of a Goubau mode. For the special case of an air-filled cable, only one propagation mode is found. The surface transfer inductance has been calculated and is generally found to increase with increasing pitch angle. The surface transfer impedance is different for the bifilar and monofilar modes and depends in general on the propagation constant. Optical coverage is found to be a poor indicator of shielding, and a large number of thin wires provides better shielding than a smaller number of thicker wires.
The above conclusions are qualitatively similar to those for the unidirectional helical shield [6] . The primary effect of the counterwound helices is to increase the cable shield-'THEIORY AND TSCIiMQUES, VOL. MIT-28, NO. 4, APRU/ 1980 331 ing. This generally results in smaller values of both the propagation constant and the surface transfer inductance.
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